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iraatr injector tool for win i i\\ i mm, \no\ 

B; - d- 5 o s $J of l?s\ sudon 

Field of the Invention 

|I'MIIKI| Hn- sox^ads; ;ed,o- jov. > ' ;eo y >d ; .o, >\ e n*^ ooee^ 

or marker niarerdds at a weld 

Background Art 

yielding a. dexdxed product k is necessary io monitor the we; id peddnvaaoee to 
vdocdy ofa uusd along a borehole and op to me surfbee, do 550 oil wed, the fluid 



imu mere!;, when they reach the surface. 
[OIHB ( \ ( \ , 

v en d } N ^ N v s v a ft ond 
Ooid so that the pnopedet is turned around by it, and the dynamo's output indicates 
s d v e \ ^ \ ~ r-e o in 
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N N N ^\ S N \v Of 

. \c N ,,.oc - too; s the Tracer Injector looi of Schkunberger which Is 
described in. U.S.. Pat. Ncho 4,166,215 and 4J 66.216. The 60S. patent 6,125,934 

intended to be elected imo a eorrespondneg pp. or, the ogeetor too! comprises an 
0 ce ^ ,w . . ^ \ te s x> v roo \ s 

Unvote rate lb.. . ,n O Lh,, I . $ ! ! -0 0. ^ o mk^od into 

on oil layer and a water nnscibb tracer' Is kneeled into a water be/or, 

ibOOpj - sovsO o . ^ x x prii 

ogee sir ool 10! ejects t too . r into a boo Is do i - 0 o ilre! .0- take (00! shown in 
FIG. 1 g and a detector too! Ida detects the tracer at a second location (not shown 

controls bom a surface system ! 1 i located at the sarthce a solenoid valve HIS of 
the injector too!. When the switch o 00, the solenoid valve 105 is open, and 
relatively constant force acting on a piston !.07 doc to a spring 104 expels an 
aotourb of the tracer through a thin lube ! 12. 

HHHap FIG ikistrates a syssen as it is bean .-cons s vertical wot! However, 

sach a system may , he ascd in a kotwoatal well. For das purpose, it may 
1$ other eon-poise so election port that is joeieotdy oriented to can a tfctenaimed 
layer. 

mb v ^ s s s > v •> 

Ida. daw allowing to detect the tracer When crowned, the defector tool transmits 




\ e 0 s ^ wires 

that s .. s , v s , 

\ w 0, daksa 0 d-o. v .. c . xyy ' 00\ ice s mk 

0 



determined by a duration of the; ope.ai.ag of da; osolar.io.ki valve 105. da; darano.a 
Oalag com roiled at surface, fhaveveo it is not possible to insure thai the quantity 
of tracer oorrespondiog to Ida duration has eOeebvely dean giectod 

|0lHh>] s < v. ^ 

discharged dao da; ea e space is determined by a \ s of a syringe fuled with 
s\ o-Cs ho sk>5\ es-\ that 

cororaunieai.es a bis the syringe as to provide a regular rilimg of the syringe. A 

tha qaaubty of tracer has been ejecaau 



ago g 



X>.! !\C0. 

es located io the central ehanrber i 13 to raruovc the niece. 



casnaaaocaoaa oa.a me couaaaao one ion, are; a sseetaao scar lea ttmougn 
which die tracer is expelled. The solenoid ceo 1 1 7 is used to control a movement 
of a plunger I id that a hows the tracer to be expelled. When the solenoid seat i Id 
n d\ ,e v e n v\ . 

umrnur* Invention 

flMM2| In a first aspect the invention provides a trad system lor monitoring a how 
of >oulu V, S . ; * na^ - : v a -1 - ^ o i 0! olurJin Oi nadovooposcd 

on a brngiuahaai axis of the tool sysaarc The plundlty of tools comprises at least a 



axaUo .manage da? a exabooges shroagb use standard digital hex. 

hgecto nasi located aa as oppos.de side of bei detects so of the tool sgstern as 
ooo^pared to s.he drat da actor tool so as to allow to detect a possible reverse flow 



COS ;0« 



$816] ah a ^ e, e ^ > nw s v w e h is v 

that as sudsaaOeah InanzosTad, The olaaabw of tools slso eoseorisea an orientabna 
too! to measure an orientation of at bant an eiechoo pan of 'the dr : a hheetor food 
gbp'-p m ^ so , ; o vt : wawoa a » on a.i,\a\ u^a .^mriKs hrss 

groag of cbetnca! wires eorresposahng a> the standard digital bus aod at least one 
nandard coeoeetos foe a leas? one standard connect ox allows to raoKwabh 
e f ifs eh wires econd group of dectrie-af. wires 

s \ ^ oa me - a \ \ 

tools. 

bddibs \ , v , w , ^ v.s , 

^ \>W0< ^ N XV U ^ V\ V 

transportation and s.wo signed wares dedicated to signal transportation, 

of lipoid within a borehole. The method, comprises providing a phowhey of tools 
on a mogbnchnal axis of the bore-bole. The tools are linked with a standard dig/bib 



d^ecicd assay .a detector tool among ihe plural! 



egecusr oaf h> feceaed oa an opposite ode of the detector too; as compared to the 
find coeeOK tool j so -cooed eocene tool cost \ ; canes oa s the deteetes as a 
taeng the sneulard dasbai bus, 

fiM!2.2J In: a ninth preferred etobodhoeca en orientation of at feast en ejection port 
of toe first abactor torn is noaco.red wi h an oriental a; ? « i autoon the gnafe> to 
tools. 

pat:- , ,, - 

in . ; \ Pn \ » ne * .a>o \ Ikaaa wahan a baeholc \ uc i a avan- toot 
cooyta aaos eta nana ; ecen > race a a a seed q\ anil.) rfti ? ejected us., as 

PUP eg s s , - 

god the tret e meas s displace oenl o 

the n tat on refebve to the bod y, 

teast one magnetic ring anaaated ton the pistom and a plurality of Hah effect: 
switches aasaated on the body. 

prPrbp v m s x n w toak-d -an die 

<. x i; ays, 1 hi 



UcP Eltdet swkchea beioraglna to a *o v f array are tied to a singk 

\iW17\ a ctlmti cmbodimcn \ jccio o > ,x e ^ 

be eieoscd from the injector loo] and ars dectro-vahe so cooiroi too opening. The 
e s o v x co n v - < -o a ^ to 

s v th. p;Mon \ no -, r$x lv o5 c eo >r- > v <s the 

opening and the tracer is ejected. 

HI028| e; \ mean vv v nee nu^ g - xk- v >\ I •> n sOoush-mu' a 

k^ e x XX O V x xO N ^ x \\x , 

second aspect o f the in vera ion, 

h\H)29j s K; ne i vk method for tnooiO 

doaki within trse borehole, t he method eoevgrkes eiectkea a tracer with an kaoetor 
s -n loc : d within ;hc r-o;viu e 1 re- northed iotihe uaop; sea uieaaurios an 
ejected catanOty ok the ejected traoer. 

pISd| U S X t xx V x txx 

detector tool located okhin the borehole. 

gtbeiS XX xx x * x o\ ^ > 

is received downhoke The reevhod n dv" eonneriees starting the elect kg; of the 
xx x x of tracer with, the value of tht 

desired , u , a ; 0 irnerropdng the ejecting if measareci ejected cpeo-dty 
sthrstandaky eeaak the valne of the desired quantity, 

Pkkhi ha 

x xxx s \ a e ee ed \ 
valne of the ooaatar is transnatted in a surface system at the N x x N g of the 

Cx N X > V > v 1 O X V x xx \ 
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iCIhddj o x < n , , , _ 

comprises a first group of hydraulic parts no J a to be in contact with the tracer 
are! a second group of ehtctricas dementi The hye.rauhc parrs of the first group 
nary be accessed and replaced doting a ioaintenaace opennbn. The electrical 
dements of the \ group remain p d siring the operahose 

the second group. a solenoid scar belonging so fro; firsr groop and a high presss.sre 
" aries i s N s gh - - to e he dec ricai p -roes a the 

, ,^ o ,>oss: v -o^ome e : sc v . - - \> rood -a - ^ ^ 

tool such thar the solenoid seal may he accessed without msnovmg she ek:cgie.al 
portion, 

h>h35s In a eighteenth preferred ernbodsrnenn the hgeeior tons further comprises 

electrical wires belonging so she seeeusl group, and a connector. The connector 
allows to connect the docinca! dements of the record group with other electrical 

portion. The hirst, no-ohm snay he removed during the roahaenance opemhom The 
x o-Mssoss e-nsmm- . panees :: . Peco .ed \x.m^ dwsiW usv smansunao^ 

operation.. 

phpyg ,\ - <■ aers\eied a 

the ejecting of dse tracer. Tire hyiecthm counter is aterenaenied at an. acquisition 

x m the 

>^»^i.^\ ; n s ewm svaa.:r ;! ^ >r .\0 - \ v ^ \ s \ s > m , n 
x x e. , m v s octeewag 

I'WSI v v x e una esn Irora sm 

ddenmng description aad the appended obhns. 



Brie! Oh scrlptbi of Dmwliigs 

pBSf is » > s ^ s x 5 

frean Pr.o; Art. 

pBoj ; s v - ^ - ^ 

invention., 

P)4#l s ^ SS > x > v 

the present. unc-iUOi;. 

hd04J | x - v - s lo a 

prclerred embodiment of ihe preaont irnannonn 

fiMl) PIG. 5 nkotratea an eaanode of so ehgonthos 1.o ho executed by an 

electronic card of a looi system according to the onnc-o Invention. 

|<l#43| PKh 6 ahntmtes an example of a portion of an Injector tool according b 

iho prexem invention. 

Dotal i 

\mm\ Prior Art 

hbhtag s v s 

syoclirooioadoo betvaao'.i iho injector nop and the detector too- 1 a;, she ejecting of 
the tracer, \ analog signal novates the deteeun- tor a possible detecting of the 
tracer, If Intennedhoe tools arc boated between the Injector tool u tho detector 

v x si n ni race 

N n \ 1 x V , ^ V 

N x v s S V v v S \ \ „ 

s 



> teCO 0 , "0 V - v ,V ■> - v C < S. 1 IV \ s 

also be caused by a reeireaiabon of water hi a hotaaaval web. la both eases. : a 
production rate of the vcb k a; foe-am: 'The reverse trow may be mo-baaed by 
efecdrig a tracer at a first exaction with an ipieetor tooi cad by provkbng a detector 
tool at a second koaner.. rise second bxaaion being keated deeper whibn the 

ebob s o< v or at o ) 

located bather front a reaun web than the that kcatana 

|0©47J t !o\w- eo Pre aco s , o \ ^ mv\oi k Ok r; ae xa d A s aaa". pw 

bogie detector tool sonbgenaioo o: oot possible. Idaasbbrsc the rkeeceaac of die 
reverse bow reephres providing a dodieaied detector tooh 

|0048) fpwma - s.'o^v^, ; coke p > dote. 

without sach a dedicated scire vary reader the multiple injector Pads stock 
n mm e v i v v w aek - 1 

^ w >. W C 

providing a dedicated < c v > u-of 

bbbbbj 

n e ^, N v . ,v x >- too 

x n , v v v o v , v x the 

eg* e*sn w ee t \ sv ^ e e Cv omnehy m 

tracer ocay bo commanded and changed irons the sarhics, 

|MSd| When a piece of the injector pad ha- to be replaced,, a is necessary to 
rniervcnc oa an electrical cieaveat thereof For example, if a solenoid scat of Ore 

m wnv on a sokaoid 
Electrical wires located hi a. centra! chamber also have to be cot when a piston is 
a w \ ^' v x n be 



phial | 

liquid wlthto a borehole according to the invention, A plurality of took (201, 2d 
2(;4, 2dS, s Is disposed on a ionginaiensi \ s of a tool system 212 within 

pturanty oi tools (2b L 205. 224, 225, 20?) ccanprtses at least a first injector to 
20 1 for ejecting in toe borehole 202 a tracer and a detector tool 203 to detoot d 
elected tracer. A standard dialed has 206 traverser iotigtaabnaliy at least a porta 
of each tool of the plurality of tools ( 201 , 202, 204, 205. 202), Abe standard digit 
\o ^ oct t ^ e y it - ^ t i > >o 0 



yta! lots 2 of. The control tool 20? io additd)-; 
a 2 1 1 da way b a sarlkee bos 204 

: wiieoati a dedicated v-ore a; teoua'cd beteea: 



tool at asealiy disposed at a relatively low distance frcart the detector tool 

v <, N * ^- v ^,.ss^ p e 

melon allows to dispose the i .nice tor tool at a greater dista.oee from da 
" haos s w \ s boo 



, x c a , 



V > ,\ N ^ . X C O - X 

■ChUOxOx "• ,0 , > " X s , XI . , ,! .X , i \ 

plurality of mots 12.00 203, 204. 205, 207) c o unmade ate s may be smelter than the 
acoelshwu loopsc x \ and may vary with : v Typically, the eonnnenication 
x\ \ c -an bin than N O, x or, tm- „ ■ ooeee %x to 
evoluaw a tone duration batsveen the ejecting and the detecting of the ancer with a 

^x x x x e < N , , value x x iter r.e 

the hue: duration between the ejecting and the detecting, 
IhOSCd; x < > x xyox x x x x 

single ejection command to both the feat abactor tool 201 and the detector tool 
203. 

I005?| The standard digital has 200 -\u also be used to allow a ooamnnneation 
with a second injector tool 205 loomed opposite the detector tool 203 when seen 
from the fust injector 201, so tw to allow to detect a possible reverse Oow in the 
borehole 202, 

lOOuhj The plurality of tools may also comprise a third injector tool 204 distinct 

uvea dm first orjecmr tool 20 L the third injector tool 204 being located on the 

204 toay elect the same type of tracer as the first injector tool 201 , Because of a 

' xx v N \ 

because the detector torn 203 detects tracer elected at. d liferent locations, a better 
, x \ ^ a -m ;nx\r to c, , * tK N x o \ ^ < \ ^.h hied, 

|ii-x>f| The third Injector' too! 204 may also eject a second tracer dlffenmt from the 

tracer ejected by the .hirst. Injector tool 20 1 , I « example, J., second tracer may he 

X XX x X v ^ X, X 0 ^ ^ v,xx\ X. x\xC wv 



or brine phase.. Hence the flow velocities of both the oh phase sob the water phase 
are measured osing a single deieeior roof 

pDiCb in s hecmo Ox,mg\e .hiri::',^ , x s-av^K-J a ! m ,ri -V wt.l la 
horizontal', the first sijectos toch and ho hbd irneetos tool rns> comprise so 
ejection port. For example, hie ejection port of the - injection » osay he 
orieniod down ward so as as inane a water or briar; tracer, and the ejection port of 
v >. < be mscrteh ^ 
|hllbi| Oh-c 1 v o 

which so analog, signal activates the detector ioch as in peon art and bonce no woo 
m i the i dor tot s 

pib.2] T he system accordion to site iroonhon allows a omiriple one, a or lords 

ample detector too! eon fi gang ion, tadi.fce the sysroios hoot prior an. Trie detector 
and - i t ant means d to ; tarntge - es era! ; aah a signals i rat •• a a ckaiic seh vv ires 
coming from several elector tools as is rbe case with the systems from prim art. Bp 
providing a standard digital has 2hh beiomen each of the phiralrry o fiords (20 L 
N $ N gloss allows ate t ten to 

pHloPs i tssherntore, the system according to the ire can on provides m p o - 

between the i-heetor tools arid any oeher downhok tool that uses the standard 
t to com note eas Oai seaborn sehere * 

first bgeetor tool having an ejection post oriented to bry oath a deterrmnod layer is 

ted, the first rejector a cr ^ or kraal ho no 

'fin; ra aarrtating tooi may for osarnple eonpsrisc a relative bearing rneasoring root, 
v * o s m n burs 

, e^\ port,. 

! a* hn;rm->! e, the oricotathvg loot mas 1 eootprise a probe that ia able to ex ahem, a 
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•nature; of the deiernuned htyes (oil, waeer,..;. Hence such an orientating tool 
pwwades various measurements that may ho eoacuai for moaltorlog correctly a (low 
offkpbdoi hi determined lay a? fhe standard digital bus al avs the first imeetcn 
^e ,\ u \ ,m v , < > < y 

hiUii H>oK 0 til | OU O 

\}W(>4\ o v I vs > m > N 

standard connector, ffn standard -connector of the first igpretor toot alkwvs a first 
group of electrical wires corresponding to the sanKiard digital bus along the first 

second gruap of eleotneai mires ecsresfewds to the standard digued bus along a 
dtstlnct ttad. of the plta-alhy of tools u tool Ua i >le to a nank am t n as 
the standard digital bus. The standard, connector hence allows aa replace one of the 
tools of the pheulny of tools by snwh.es e.g. the first injector tool and the detector 

t s s n> detect a poasibk sets s>u la ■> 
from prior an. the last injector tools eoeoprises a dedicated oonrteotog and the 
replacing of one tool by an other is thus .more complex. 

bhmfb u e.a.Oan w. .c . ..\ e.n , \ . » v. , \ - 

N \ ^ \ x xV 

, v , s m The 

standard digital bus may also be any digital bus that allows a comuumkatfng 
dm 

bdObol \ N - . o - sv ,o x w Ike 



10067] UlmmrJml 

| tiKsi| ^ ^ ^ - n n - \ ^ , 

sv Mem u s m< the 

invention. lite hdeemr too? 303 comprises measuring means 310 to measure an 
v 00 (.panning oidhe deeded tracer, 

pOdO] I Ho m^unug o\\Mn - ! mme ^ o^oro, a ; ! - he vs.skJ -mhf* 

> \ may 

v n x „ o piston 30? rdadvt h , , < t t 

m^ \ - , e \ o\ t, n m o - . e h «n 0k' > mg 

bo ejected front too ttnecvor tool 303, During an election, operation, aetutdmg 

x N S | ( n, 1 ^ 0 N N v ii < 

ekctro-vtdve 305 open- the opening 312 and the tracer is ejected. The measuring 
nmaos 3 10 allow m measure the ejected, quantity of tracer. 

{8070} For example, the piston 307 may comprise throe maguede rings 301 that are 
> n.s e a same rro\ > v s elk ihe 

, ■> ^ e N ^ < - , , 

300 mototted on the body 31 1 detect a displacement of the magnetic rings 301. 
Onoh oteasnrmg means that involve she she Ofiect ceo be deigned, to avoid arm 

v m o s „ o m 

O KV- 

0007 1 f em s nouns ;s «nd tg m 

o on ho 

iongkadiaayy disposed with a determined a.eimatlud angle, even if tiie thus Effect 

V V n v s X , V S S O t V x » W » < 
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403b as generated by a passage of a atagtaak ring 402 close to one of Che Bali, 
afreet svvhehes 401b belonging to the array corresponding to the deterrnined soke 
403b. 

lUm\ The three magnetic rings 402 located on a a extension 404 of a pkean are 
separated Oxers each other by a distance that is 33% higher than a space bo acre 
oao Had Effect switches, so as to provide a ni ease earn eat that in three daces more 

|0073| c va y be p ssod so as < 6 - t 

s ^ s \ ^ a v i ^ >> ' it is 

N - ^ Me oenx - e \ o a%-i avaen v N \ . . u a ^ to 
scotches. 

i00?4] r enax neat r < o. tiora ; . ceoa 

iOO'%1 - s x v v w 

bkstratns aa example of an sagordhm to be exanoted by an electronic eard 

dowahoie Ha electa ae cad nag be oar of ; tord system • sacra ag the 
o ^a a- cat > cc v the donen- o , s vkaect a 

n sxv u i $ \ \ o ^ * s x : c . mm eg s tl nsaar dean -earn 

at box N In. a preierred endxahnienc. hie marshm o perrorraed by opening an 

«*^V \' a: i. kaaroo ah < nkm dmp i can c o * 

ha example by a spring. Use measuring means provide a * , a , , of the 

bh o da p stos 

Ida mo the ej eating of the aaeea. a meaaored number 13 corresponding in the 
- a s s " v. ^ s n o% ace s 

regnbalv read at box. 503. The measared raaisber ! 2 is oar-pared ia box 505 to the 



desired quantity, then a neve value of the measured number 1"2 is read (in box 503 ) 

N alter t narnbe- s in ejection cycles, ate ejcx ed a >;u ty e:i ewe - sobsiat rd alls 
v v a o x x v d x , ^ x v\ i 

die electro- valve is closed 

IdOdSI S , ^ X ^ „X , , X s 

vvherera the vakst; of the desired quantity is received freeo the surface system >u 
e mu . x\^m -yvmum nte s.Jm dilod ;xx ii'V m mx n sea. bus 

s 1 v v t sh x x .dmw - te 'inixje the ^e tats ^ m e . Ux o.met fm ;t proper 
^ the 
quantity end save some tracer. 

|CM>?9] Furthermore, with, an rrqeemr tool according to the Invention., b la snstmed 
taat tae ensued que.re.Uv re rracer teat roans aeon emoted, lac systems tone prior 
to thai corm est ah; ; v o a to detect to ead o! stroke of dte piston rail to 

- s s xmibon of the piston before the ejection, t 

x ^ > x \ Ox ^ s 

pOSHf life Injector tool according to the invention also allows to measure a 

x ^ x x \ xx \e , ^ 
as nhistrated io the algorithm of FIG, 5 , When ate ejecting starts at box 502, the 

FlfCf la meseavnied in box 504. Alter n ejection cycles, when the ejecting Is 
mmonr-md ;- s , . . , \ v \ no heest as^cntc OxX! a notes Urn \ boo 

of the inane courtier bRCT Is a function, oi the daratoo-i of the ejecting; It is 
aranamiiteo a! hex 50? re the surface system. Knowing the . of the injecting 

IS 



W NX v. "0 X % ^ 1 >W . \ 

canoed imeer w detected may thus bo measured more aceamtety, 

relative to a body, and, more ge.oa.raNy. any a earn s dial provide an evahanbw ofbm 
elected quantity oft.be tracer. 

damp Ingwinr leal « -moow 

|00S3) I IG. b ilhanrates an example of a portion' of an injeosor tool seceded to 

emet a tracer tor owwrinrmg a flow of hqoid 609 in a well according to the 
waaww bo uwwm • am] wg emae* m . re m- m w m is $ ; a a. w - $w 
old; btd) aaeadeo m be ht contact with the woo and a second group of electrical 
elements (604: 605; 61.7). The electrical elements (604; 605; 617) may be any 
e.wocm s :o .mokat , v . " o s\m s a „ N . an 

electronic earn (not represented). Hah Effect wnsow 617, etc. t he hydraulic parts 
(603; 616: 616$ may be any piece that may be In contact with the tracer, e.g. a 
nwervoir 603. a pistoo did, ate. la hydraobc parte Od)3; bid; am? of the , - 
gnmp o a :\ m warned a;d aaphwed daring ; maintenance efcraiinn fbe 
electrical eleroemn (bbb; 605; bid) of the second group remam protected daring 
dte maintenance www. 

immi n i s ^ . , 

s a e wo e w , \.ic 

. vs Ci e N o s < 

second group remain isolated from conunohamon by an externa! fluid in the wen 
even dating the mabneoanee operations, so era they do not need to bo replaced 
, s, „ . o e e v 

\so >' ^ ones e malon e p 603; 610; 6 *. 

tor replacing them al ter a deterioration dee to the maintenance operation. 
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- ; oup. The tracer stored , the ,,r> «? 003 passes through a tune (not 
and n kept in the solenoid seat 610, The movement of the pluogee 
se tracer to be expelled, 

he - 03 uxb according 10 c dom tin elechsovmve 60t is 

hat the sadenold seat 610 is at a peripheral position compared to the 
604, i.e. the sohmoki seat hi.O may he accessed without, removing the 
604. 

rm\\- ^ v s v 600 may disclose a high presaere barrier 60S 

the solenoid cod 604 from the solenoid seat 610, The solenoid coil 
protected when dm solenoid seat 610 6 replaced, 
ex re p , emhodi nee id o;trae d in 1 0 i 6, a is neee mop m Rmiove • 

the . s .. > - * v 

x e- ^ e > v e ^ 

s > > i v\> i 

v \ . s r ^ m ^ 

res x ^ ^ » \s v may 

v&i portion 0 1.2 that 6 tnounted on m omskle tube 02 1 > and a second 
inn < mounted on an inside mhm e.g. the chamber 614, 
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eieebieal wires 605 \, the Hal! Effect sensors 6 1 ? iron] the lipoid 609 within the 
wed, A spring 615, the piston 616 and the reservoir 603 may hence shoe aiorrgthe 
chanther 61 4 so as to he replaced. 

[069! | ^ n v v s ^ s s ^ by 

prroectiog the electrical ekaneniw the invemion allows o$ reoxwe and riydaca the 
hydracdlc parts niech more easily than in prior art Bet-ce corrosive tracers racy he 
aserh 

16692! x I 

ccaxch-eenw those skilled in the art, having heaeht or" this disclosure, will 
appreciate that other embodiments cars be devised which do not depart thorn the 
scope erf the invention, as disclosed herein. Accordingly, the seope of the 
^ ^ " . oe s ^cc- 
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